Current psychiatric disorders classifications are based exclusively on categorical models, which were designed to increase the reliability of the diagnosis. However, this system has some limitations and various psychiatric disorders may be classified using a dimensional approach, which is more appropriate when no clear boundaries exist between entities or when examining various features on a continuum. Thus, the forthcoming DSM-V appears to undertake a hybrid approach, by including categorical models associated with dimensions.
Introduction
Current classifications of psychiatric disorders are based on categorical models and were previously created to increase the reliability of diagnoses and to facilitate communication between clinicians and researchers (1, 2). These classifications can be used across various cultures and allow a reliable comparison of clinical definitions used in studies coming from all around the world.
However, these systems of classification fail on several fronts. These can be summarized as follows.
(i)
Clinicians are often frustrated by the reductionism and the rigidity of these classifications.
(ii) Some patients cannot be classified under a particular category and are then classified vaguely under a "not-otherwise-specified" category in the DSM-IV (1).
(iii) This system generates excessive diagnostic co-occurrence, in particular when considering comorbidities with anxiety and substance misuse, leading to the merging of different diagnoses.
(iv) This categorical model has already proven its limitations, i.e. the creation of intermediate categories due to non-resolvable boundary debates. The most illustrative examples are schizoaffective disorders, but also the so-called controversial mixed states.
(v)
This categorical model is not based on etiology and there is no biomarker to demonstrate the validity of its categories.
(vi) There is no strict correspondence between categories and guidelines for pharmacological treatment, with the exception for rapid cycling (3) . Relations between clinical entities and differential responses to treatments require a better understanding.
Conversely, there are many advantages using a dimensional approach. First, it is probably more suitable to place patients along a gradient of symptom intensity, instead of artificially categorizing them for some entities based on arbitrary cut-offs. For example, misclassifications are likely to occur if comparing patients with and without rapid cycling. In the non rapid cycling subgroup, bipolar patients with one episode occurring every five years, for example, will have the same weight as patients with three major episodes per year. By contrast, in the rapid cycling subgroup, patients with four major episodes per year will have the same weight as patients with ultra-rapid cycling or ultradian cycling. Similarly, Bauer et al. stated "a dimensional approach to episode frequency, as a continuum between the extremes of no cycling and continuous cycling, may be more appropriate and it provides a framework to include ultra-rapid and ultradian cycling (…) the evidence does not exist today to refine the DSM-IV definition in a less arbitrary manner" (4) . Instead of a rigid definition, each patient can be placed along a continuous gradient of the density of episodes per year, representing an illustrative example of a possible dimensional symptomatology approach. This approach is particular relevant when defining entities with no clear boundaries. It can also provide relevant information, such as the severity of impairment, chronicity or outcome.
In spite of these advantages, the forthcoming DSM-V appears to undertake a hybrid approach for future nomenclatures, including categorical classification associated with dimensions, thus navigating between the two approaches. Indeed, the ease of DSM-IV use clinically is a strong argument for the continuation of categorical definitions. Moreover, basic science has yet to reach the level where it provides explanations for etiological factors in order to reshape the nosography entirely. Adding dimensions and/or clusters of symptoms might make this tool more flexible, and might lead to diagnoses that are closer to the pathophysiology of the disorders, hence making it more indicative of the treatments required.
We reviewed several dimensions or symptom clusters, associated with a categorical approach that could be useful in refining bipolar disorders classifications. These dimensions were chosen since they have been discussed to be implemented in the DSM-V and/or may be used as predictive indicators for response to specific treatments and/or help identifying more homogeneous sub-groups in order to study potential mechanisms involved in the pathophysiology. For each dimension, we will highlight how it can be a potential indicator of response to specific treatment and how it can be useful for research.
Predominant polarity
Recent studies have suggested that predominant polarity in bipolar disorder type I might be associated with various patterns of clinical expression, course and comorbidities (5, 6••). Most bipolar type I individuals exhibit a depressive predominant polarity. A depressive predominant polarity correlates with more suicide attempts and more episodes, whereas a manic predominant polarity correlates with more hospitalization (5, 7, 8) . The predominant polarity correlates with the polarity at onset of the disease (9••). Given these arguments, predominant polarity has been suggested for inclusion in future classifications, as a course specifier for bipolar disorders (9••).
This could be of a major importance in terms of preventive strategies, clinical management and drug prescription (5) . As predominant polarity is associated with onset polarity, the drug strategy may be anticipated and defined very early during the course of the disorder and the polarity at onset may help to select the most effective treatments. Indeed, drug strategies might be required to be adapted to the most frequently observed polarity. Three drugs have a significant effect in preventing manic relapses (lithium, olanzapine and aripiprazole) and three, in preventing depressive symptoms (valproate, lamotrigine and imipramine) (10) . Their choice may thus be guided by a close examination of the predominant polarity. The serum levels of mood regulators might also require some adjustment according to the polarity patterns. Lithium levels at the lower range of the therapeutic range may be sufficient for the optimal prevention of depressive episodes, whereas higher lithium levels within this range may be required for optimal protection against manic/mixed episodes (11, 12) . As some comorbidities may be associated with the polarity (onset and/or predominant), prevention strategies could be anticipated, particularly in terms of suicidal behaviour or substance misuse. This suggests that future classifications of bipolar disorders should include predominant polarity as relevant specifier, as suggested by some researchers (6••, 9••).
Lifetime psychotic symptoms
Psychotic symptoms are excluded from the current definitions of bipolar disorders and their presence is only considered as a criterion for severity during current/most recent episodes. No specification exists for defining subgroups of lifetime psychotic and non-psychotic bipolar patients. Psychotic symptoms exist in 50% of bipolar patients (13) ; thus this condition is not rare. However, clinical presentation is heterogeneous with some bipolar patients presenting only one episode with psychotic symptoms (mainly the first episode), whereas others experience psychotic features in most episodes. Occurrence of psychotic symptoms according to the polarity of episodes may be crucial, as psychotic features are much less predictive of future psychosis when they occur within a manic syndrome than when they occur within a depressive syndrome (14) . Thus, the patient may be more or less prone to delusions, which can be assessed using dimensional tools and is thought to be shared between some bipolar patients and schizophrenic patients (15) .
This delusion proneness is of a major clinical importance, as psychotic symptoms are thought to be strongly linked to a diagnosis of schizophrenia for many clinicians. As a consequence, bipolar disorders with psychotic symptoms (in particular during manic episodes and/or with mood-incongruent characteristics), are often routinely diagnosed clinically as schizoaffective disorders or as schizophrenia (16) .
From a therapeutic point of view, applications with these dimensions remain putative. Indeed, there is no clear evidence that psychotic bipolar disorders respond better to certain maintenance therapies. Atypical antipsychotics may intuitively be more appropriate. From a research point of view, psychotic symptoms could shed some light on some common genetic and/or environmental factors between bipolar disorders and schizophrenia (17, 18 ).
Inhibition/activation behavioral level and emotional reactivity as dimensions to characterize mood episodes with mixed features
In addition to the classic manic and depressive states, Kraepelin described, for manic depressive illness, six mixed states; these range from agitated depressive states, to manic syndromes with depressive affects (19 rather than the assignment to categories, appears to be more appropriate for describing this phenomenon, which is distributed continuously without clear boundaries (24) . 
Impulsivity, suicidality and substance misuse
Impulsivity represents a criterion for some DSM-IV psychiatric diagnoses, including manic episodes, attention deficit with hyperactivity disorder, impulse dyscontrol disorders, and antisocial or borderline personality disorders. Impulsivity has been the focus of a major interest in bipolar disorders, as it was supposed to increase behavioural problems associated with mood lability (29) and to influence the clinical expression of the disorder (30•), with more relapses or poor prognosis, higher rates of mortality and generate greater complexity in the management of the disorder (13).
Available findings suggest that impulsivity is a trait component of bipolar disorders, might represent a core feature of the disorder (31-33) since it has been shown elevated scores among euthymic bipolar patients compared to controls. However, impulsivity appears to be diversely related to depressive or manic episodes, with increased motor impulsivity thought to be specific to manic episodes and non-planning impulsivity, to major depressive episodes. impulsivity and suicidal attempts, but this association is yet to achieve consensus (34) . Two studies have demonstrated that trait impulsivity increases cumulatively in cases of bipolar disorder and substance misuse (35, 36) . Bipolar and substance-use disorders are thought to share common mechanisms, including impulsivity, poor modulation of motivation and responses to rewarding stimuli, and susceptibility to behavioral sensitization. This may be one way of explaining why these conditions are often comorbid.
Impulsivity, suicidality and substance misuse are important dimensions/clusters of symptoms, as they have a great impact on the outcome of bipolar disorders, require active prevention and require aggressive management. The therapeutic implications require further clarification.
However, data from meta-analyses consistently indicated marked reductions in suicidal behavior and mortality during long-term treatment with lithium salts in bipolar disorder patients (37) . Thus, high levels of impulsivity might orientate the treatment choice, possibly with lithium salts as first line choice (38) .
Cognitive impairment
Several studies have shown that bipolar patients exhibit cognitive disturbances even during euthymic periods. The most remarkable impairments in adult euthymic bipolar patients cut across the domains of attention/processing speed, verbal learning/memory, and executive functions, including cognitive flexibility, inhibitory control, working memory and verbal fluency (39•). The impairment is less severe than in schizophrenia and it is not clear if it concerns all patients or only a group of them.
A subgroup of patients with pronounced cognitive impairment should be delineated. Indeed, the outcome and global level of functioning of patients appear to be linked to the severity of these cognitive disturbances (40) . Moreover, some authors have suggested the existence of a subgroup that is at a particular risk of progressing towards dementia (bipolar type VI) (41) .
The usefulness of this neurocognitive symptoms cluster on therapeutic choice remains further clarification. It has been suggested that short-term lithium therapy has negative effects on cognition (42) . However, meta-analyses have shown that lithium treatment appears to only have a few minor negative effects on cognition (43); they also show that continued treatment with lithium is associated with a reduced rate of dementia in patients with bipolar disorders, in contrast to continued treatment with anticonvulsants, antidepressants, or antipsychotics (44) .
The role of cognitive remediation in treating bipolar disorders with cognitive impairment remains to be defined, although with preliminary promising results (45) . As proposed elsewhere, "convergent data indicate a compelling need for formal assessment of cognition in patients with bipolar disorder, and for researchers and clinicians alike to consider the necessity for treatment specific to cognition in this population". The place of specific pharmacotherapy to enhance cognitive functions among bipolar patients remains further investigation, because of major importance to improve global level of functioning (46) .
Future direction
The concept of bipolar spectrum disorders has progressively expanded to reflect the heterogeneity of the clinical presentation, course and comorbid patterns. However, an increasing number of bipolar disorder subtypes (type I to VI with some intermediates such as II½ and so on) are described using a categorical approach. This attempt to better define the disorder in patients who cannot be strictly classified as types I or II and are therefore likely to be classified as "not otherwise specified" has led to a significant increase in sub-categories and greater confusion, while its usefulness in treatment management and prevention remains questionable (47) .
In this article, we reviewed how some dimensions the clinical description could be used to define more homogeneous sub-groups in bipolar disorders and we discussed how these dimensions could help clinicians and managing this heterogeneous and complex disorder. All of these dimensions or sub-groups are thought (currently or in the future) to be useful in terms of treatment management but also in terms of research, because they may be more suitable to identify the underlying mechanisms.
Where is the DSM-V going ( for better use of existing therapeutic strategies, which take into account the heterogeneity of the disease. Otherwise, such redefinition will remain purely descriptive, meaningless and without practical application for clinicians and patients. Third, there is also a clear need to identify biomarkers that validate these refined criteria in bipolar disorders. We can expect neuropsychological tests, genotyping, and neuroimagery to provide these validators overt the next few decades. Finally, to be considered markers for the disorder or outcome, longitudinal assessment of the stability of categories and dimensions should be investigated, as stable characteristics are probably more useful when defining long-term prevention and treatment strategies.
Conclusions
Current classic nosographical classifications have stimulated a running debate on dichotomy/continuum or overlap/comorbidity between several apparently distinct clinical entities, in which bipolar/unipolar disorders (51, 52•) and bipolar disorder/schizophrenia (50) are the main subjects of controversy. Moving to hybrid system classifications that conserve strict categorical disorders, but which are less rigid through the use of specifiers and/or dimensions, may provide a new look to modern psychiatry. This in turn would provide a greater degree of freedom to clinicians, would better capture complex phenomenology and would provide applications for prevention and treatment management that are more practical.
Not only useful to clinicians and patients, this system could also be applied to research, as most dimensions (that will be shared or overlap between clinical entities) are supposed to be underpinned by specific genetic, environmental or neurodevelopmental risk factors. These 
